INTRODUCTION {#s1}
============

Low back pain (LBP) is experienced by 50--90% of the total population at least once in their lifetime[@r1]^)^. Chronic LBP during more than 3--6 months causes functional movement limitations and low quality of life (QOL)[@r2], [@r3]^)^. Also, the degree of LBP differs depending on a variety of social and psychological factors[@r4]^)^. Thus, we investigated the relationship between pain intensity, lumber disability, and psychological factors in patients with LBP for the first time.

It is very important to evaluate the trunk exercise ability of patients with chronic pain when considering treatment[@r5]^)^. When back pain persists chronically for several months or more, the muscular strength of the lumbar region weakens compared with those who do not have repeated back pain[@r6]^)^. As a result, the patient experiences reduced physical activity, has problems with activities of daily living, and faces psychological factors such as depression and lethargy[@r7]^)^. Among psychological factors, depression, anxiety, counterstrategy, and fear-avoidance beliefs are related to continuous disabilities induced by LBP[@r8],[@r9],[@r10]^)^. Caby et al. applied the trunk exercise of spinal function recovery program to patients with chronic LBP and found that the exercise reduced their anxiety and depression[@r11]^)^.

The distribution of LBP has two patterns. First, LBP can be caused by the stimulation of dolorific nerves of the spine and its neighboring tissues; the other is the radicular pain caused by the pressurized nerve root[@r12]^)^. The presence of radicular pain is a significant criterion to diagnose LBP[@r13]^)^. Leg pain related to LBP is a significant risk factor and can result in a poor prognosis[@r14]^)^. Namely, patients with low body pain related to LBP have a longer duration of illness and more functional disabilities than patients with only local LBP[@r15]^)^. Also, patients with radicular pain have been found to have larger activity limitations, greater depression, more fear of exercise, and lower health status than patients with only local LBP[@r16]^)^. This indicates that the presence of radicular pain should be taken into account when evaluating the functional limitations induced by LBP[@r17]^)^. Unfortunately, few previous studies have compared Back performance, pain, and psychological pain depending on pain regions. Moreover, not much research on the correlation between these variables within patients with local LBP and patients with LBP with radicular pain groups has been conducted. Hence, it is necessary to investigate the relationship between these factors in order to develop more effective treatment approaches. We therefore investigated pain, LBP disability index, back performance, and psychological factors in two groups---patients with chronic LBP only (local LBP group) and patients with LBP with radicular pain group---and identified the variables that explain disabilities in each group.

SUBJECTS AND METHODS {#s2}
====================

A total of 166 outpatients with LBP who were prescribed physical treatment in two hospitals, participated in this study. All patients met the selection criteria, which were as follows: more than 20 years of age, more than 3 months of LBP, access to medical history, the ability to read and understand the questions and questionnaire items, and the ability to perform the Back performanceal test with no problems. Those who had a damaged central nervous system, exercise deficiency, a tumor on the spine or underwent a surgical operation of the spine, were pregnant, or failed to understand and follow the instructions because of cognitive problems were excluded from the study. The purpose and contents of this study were explained to patients prior to experimentation, and written informed consent was acquired prior to the study. The experiment was approved by the Institutional Research Board of Sahmyook University.

Patients (n=166) were divided into a local LBP group (n=73, LBP only) and into LBP with radicular pain group (n=93, LBP and radicular pain in their buttocks and/or legs). Four physical therapists evaluated the patients; all therapists fully understood the contents of the evaluation form and had more than five years clinical experience. General characteristics of the patients are presented in [Table 1](#tbl_001){ref-type="table"}Table 1.General characteristics of patients (N=166)Local low back pain group\
(n=73)Low back pain with related leg pain group\
(n=93)GenderMale26^a^24Female4769Age (years)20--29161130--39171440--49132250--59142860--691318Height (cm)140--14904150--1592230160--1692636170--1792416180--18917Weight (kg)40--499650--59303360--69163670--79121180--895490--9913DurationLess than 1 year32241 year or more4169^a^Number.; these data were collected from a standardized questionnaire that included questions on gender, age, weight, height, a pain region, and duration of illness. Pain, LBP disability index, Back performance, and self-efficacy, fear-avoidance beliefs, and depression were collected from physical therapists' assessment and the self-report questionnaire.

To determine the degree of pain experienced, we used the visual analogue scale (VAS), which is widely used in pain research and has a high reliability, validity, and sensitivity[@r18]^)^. As a preferred functional disability measurement tool, LBP disability index (Roland-Morris Disability Questionnaire: RMDQ) was proved to be reliable and valid[@r19], [@r20]^)^. The Back Performance Scale (BPS) is used to test five types of physical performance ability for activities of daily living that require trunk mobility. The test-retest reliability of this measurement tool has been reported as good, at 0.996[@r5], [@r21]^)^. The Chronic Pain Self-efficacy Scale (CPSS) was designed to measure a patient's self-efficacy in responding to chronic pain[@r22]^)^. The Fear-Avoidance Beliefs Questionnaire (FABQ) is a self-report questionnaire used to evaluate fear-avoidance beliefs in the physical and occupational activities of patients with LBP. Regarding the internal consistency of the Korean FABQ, Cronbach's α was 0.90 (p\<0.01), which indicates a high level of internal consistency. According to previous test-retest reliability evaluations, the correlation coefficient was 0.95 (95% CI=0.92--0.97), which indicates a high reliability, and validity was found to be highly correlated (p\<0.01)[@r23]^)^. The Beck Depression Scale (BDS) uses a 3-point Likert type response scale to 21 questions. In the scale, a total of 0--13 points are considered 'normal', 14--25 points to indicate 'depression', and 26--63 points to indicate 'severe depression'. Regarding the reliability of this tool, Cronbach's α has been reported at 0.86[@r24]^)^.

The data collected in this study were analyzed using SPSS ver. 19.0. To identify the general characteristics of patients, frequency analysis was conducted. To compare pain, LBP disability index, Back performance, self-efficacy, fear-avoidance beliefs, and depression between the two groups depending on pain regions, independent sample t-tests were conducted. To analyze the correlations between pain, LBP disability index, Back performance, self-efficacy, fear-avoidance beliefs, and depression in each group depending on pain regions, Pearson's correlation coefficient was used. The statistical significance level of all data was set to p\<0.05.

RESULTS {#s3}
=======

Statistically significant differences in pain, LBP disability index, Back performance, Self-efficiency (Pain, Function, Symptom), Fear-avoidance (body, work) and Depression factors were found between the local LBP group and LBP with radicular pain group (all, p\<0.05) ([Table 2](#tbl_002){ref-type="table"}Table 2.Differences in pain, low back pain disability index, trunk function, and psychological factors between the local low back pain group and low back pain with leg pain groupVariationLocal low back pain group (n=73)Low back pain with related leg pain group (n=93)Pain (scores)4.14 ± 1.53^a^5.59 ± 1.71^\*\*\*^LBP disability index (scores)7.12 ± 3.8610.49 ± 4.59^\*\*\*^Back performance (scores)3.04 ± 1.664.35 ± 2.07^\*\*\*^Self-efficacy-pain (scores)27.07 ± 5.5923.47 ± 5.65^\*\*\*^Self-efficacy-function (scores)55.81 ± 10.5250.18 ± 11.24^\*\*^Self-efficacy-symptom (scores)41.56 ± 9.3938.40 ± 8.83^\*^Fear-avoidance-body (scores)12.93 ± 4.1116.24 ± 4.34^\*\*\*^Fear-avoidance-work (scores)19.25 ± 7.7822.52 ± 8.00^\*\*^Depression (scores)7.60 ± 4.669.39 ± 5.35^\*a^Data are expressed as the mean ± SD (standard deviation). \*p\<0.05; \*\*p\<0.01; \*\*\*p\<0.001.).

Within the local LBP group, LBP disability index, Back performance, Self-efficacy-function, Self-efficacy-symptom showed no correlations with fear avoidance-work. However, in the LBP with radicular pain group, pain, LBP disability index, Back performance, depression, and self-efficacy were all correlated with fear avoidance-work (all, p\<0.05) ([Table 3](#tbl_003){ref-type="table"}Table 3.Correlations between pain, disorder index, trunk function, and psychological factors in the local low back pain group and low back pain with related leg pain groupVariationPainLBP disability indexBack performanceSelf-efficacy-painSelf-efficacy-functionSelf-efficacy-symptomFear-avoidance -bodyFear-avoidance -workDepressionLow back pain with related leg pain groupPain-0.623^\*^0.563^\*^--0.405^\*^--0.367^\*^--0.1860.404^\*^0.469^\*^0.239^\*^Disorder index0.655^\*^-0.736^\*^--0.444^\*^--0.496^\*^--0.239^\*^0.367^\*^0.400^\*^0.497^\*^Back performance0.511^\*^0.828^\*^---0.393^\*^--0.550^\*^--0.276^\*^0.286^\*^0.285^\*^0.414^\*^Self-efficacy-pain--0.541^\*^--0.407^\*^--0.431^\*^-0.508^\*^0.513^\*^--0.281^\*^--0.369^\*^--0.426^\*^Self-efficacy-function--0.486^\*^--0.512^\*^--0.568^\*^0.688^\*^-0.632^\*^--0.363^\*^--0.411^\*^--0.372^\*^Self-efficacy-symptom--0.587^\*^--0.361^\*^--0.289^\*^0.497^\*^0.526^\*^---0.341^\*^--0.377^\*^--0.244^\*^Fear-avoidance-body0.293^\*^0.287^\*^0.193--0.221--0.281^\*^--0.146-0.510^\*^0.184Fear-avoidance-work0.1460.1930.189--0.248^\*^--0.094--0.1690.465^\*^-0.229^\*^Depression0.378^\*^0.401^\*^0.479^\*^--0.396^\*^--0.475^\*^--0.361^\*^0.1890.188-Local low back pain group\*p\<0.05.).

DISCUSSION {#s4}
==========

This is the study to have compared pain, LBP disability index, Back performance, and psychological factors according to pain regions. In a previous study with 428 patients with chronic LBP, patients who tested positive in straight leg raising test and had radicular pain in the region below the knees showed a higher level of pain and more functional disabilities than patients with LBP only[@r25]^)^. Similarly, the present study revealed that patients with LBP with radicular pain had significantly worse pain, functional disabilities, and Back performance than patients with LBP only. Furthermore, we found that patients with LBP with radicular pain had significantly worse self-efficacy, depression, and fear-avoidance beliefs than patients with LBP only.

Many studies have reported the relationship between the psychological factors related to LBP and functional disabilities. For instance, Arnstein[@r26]^)^ reported that chronic pain brought about changes in diverse psychological factors, including individuals' physical functional disabilities, depression, self-efficacy, and lifestyles, resulting from variable and complicated phenomena. According to Boa et al.[@r27]^)^, the degree of pain in patients with chronic LBP had a significant negative correlation with self-efficacy for pain care and symptom action, whereas no correlation was found between self-efficacy for function and physical performance ability. In this study, pain had significant correlations with Back performance, self-efficacy, fear-avoidance beliefs, and depression, in both groups.

In the LBP with radicular pain group, Back performance had correlation with fear-avoidance beliefs; no such correlation was found in the local LBP group. These results may suggest that the local LBP group experienced less pain than the LBP with radicular pain group, because lower levels of pain may influence Back performance and self-efficacy but fail to influence fear-avoidance beliefs. A score of more than 14--15 points of fear-avoidance indicates fear-avoidance beliefs[@r28]^)^, which was found in the LBP with radicular pain group. According to the research of Kim[@r29]^)^ on shipyard workers with LBP, the sub-group of workers with radicular pain held stronger fear-avoidance beliefs than the group of workers without radicular pain. Our own findings thus support this finding.

In this study, within the local LBP group, pain and LBP disability had significant correlations with Back performance, self-efficacy, and depression, but no significant correlation with fear avoidance-work. But, in the LBP with radicular pain group, we also identified correlations between pain and LBP disability with back performance, self-efficacy, fear-avoidance beliefs, and depression. This was the same result as the study that the LBP with radicular pain group felt more fear---avoidance response[@r29]^)^. In the study of fear-avoidance reaction for patients with low back pain, FABQ-PA was related to physical activity, FABQ-W was related to work. FABQ-W is related to activity limitation and loss of work rather than FABQ-PA[@r30], [@r31]^)^. Therefore, FABQ-W has a higher fear-avoidance response in relation to work than FABQ-PA.

Future studies should investigate whether the cause of the lower body pain in patients with both lower body pain and LBP is caused by nerve root pressure, or the tension of waist muscles, ligaments, or gluteal muscles. Future work could also divide the regions of radicular pain into the region over the knees, and into the region below the knees to compare pain, waist disabilities, Back performance, and psychological factors before and after LBP treatment. Such studies would allow us to identify variables that react with a patient's treatment.

These results may help determine criteria for whether a patient with LBP has lower body pain. Furthermore, these findings not only highlight the importance of treatment of pain and the evaluation of functional status, but also therapeutic interventions that target psychological factors.
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